C 20 H 13 F 3 N4O 2 , triclinic, P1 (no. 2), a = 11.3525(10) Å, b = 12.7530(11) Å, c = 13.1926(12) Å, α = 83.894(1)°, β = 69.314(1)°, γ = 84.720(1)°, V = 1773.7(3) Å 3 , Z = 4, Rgt(F) = 0.0477, wR ref (F 2 ) = 0.1433, T = 296(2) K.
Source of materials
The synthesis of triflumezopyrim was carried out using 2-[3-(trifluoromethyl)phenyl]malonic acid and N-(pyrimidin-5-ylmethyl)pyridin-2-amine as start material, using a modified literature known reaction [3] [4] [5] . The educt 2-[3-(trifluoromethyl)phenyl]malonic acid (0.36 g, 1.45 mmol) was dissolved in dichloromethane (20 mL), oxalyl chloride (0.37 mL, 2.9 mmol) and two drops of DMF was added. The reaction was stirred for 1 h at room temperature. The mixture was concentrated under reduced pressure, 10 mL dichloromethane was added for next step use. And then triethylamine (1.1 mL, 7.94 mmol) and N-(pyrimidin-5-ylmethyl) pyridin-2-amine (0.27 g, 1.45 mmol) in 10 mL CH 2 Cl 2 was slowly added to the above solution at 0°C and then stirred at room temperature. The reaction was monitored by TLC. After completion of the reaction, the solvent was removed under reduced pressure, and the residue was purified by column chromatography to give the title compound (0.15 g), Yield 26%. 
Experimental details
All H atoms were included in calculated positions and refined as riding atoms, with C-H = 0.93 Å with U iso (H) = 1.5 Ueq(C) for methyl H atoms and 1.2 Ueq(C) for all other H atoms.
Comment
The title compound Triflumezopyrim is a novel mesoionic insecticide, which has a good internal absorption conduction activity and is the only inhibitory compound in insecticides acting on nicotinic acetylcholine receptors (nAChRs) [6] [7] [8] . It mainly controls rice planthoppers and cicadellidae, and has good control effect on various pests such as lepidoptera and homoptera. It can be used in crops like cotton, rice, corn and soybeans [9, 10] . It is used in non-agricultural fields and has a broad market [6] . Herein we report the crystal structure of triflumezopyrim, which makes this kind of compound better understood and paves the way for the development of more novel mesoionic compounds. There are two crystallographic independent molecules in the asymmetric unit (shown in the figure). There are a pair of external racemate trifluorabrimidine in the figure. In the molecule of the title compound bond lengths and angles are very similar to those given in the literature for 2,4-diphenyl-4,5,6,7-tetrahydro-4,7a,12b-triazadibenzo(e,g)azulene-1,3,8trione [11] . In the title structure, all the non-hydrogen atoms in pyrido[1,2-a]pyrimidine-2,4(3H)-dione ring are approximately coplanar. The dihedral angles of pyrido[1,2-a]pyrimidine-2,4 (3H)-dione ring, pyrimidine ring and benzene ring are 80.4, 40.5 and 55.7°, respectively.
